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When current-write pixel circuits are used, data must be written in the pixels 
line-sequentially. An active matrix display in which current-write pixel circuits (11) 
are arranged in a matrix comprises a data line driver circuit (15) composed of m 
current driver circuit (CD) (15-1 to 15-m) so provided as to correspond to data 
lines (13-1 to 13-m). The data line driver circuit (15) holds temporarily image data 
(in this working example, luminance data) and supplies the data in the form of 
current to the data lines (13-1 to 13-m). Thus image information write drive of the 
pixel circuits (1 1) is performed. 
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14. , -SCANNING LINE DRIVE CIRCUIT 17... CONTROL LINE 
11 ... CURRENT-WRITE PIXEL CIRCUIT 18 ... HORIZONTAL SCANNER 
16... SIGNAL INPUT LINE 15. -.DATA LINE DRIVER CIRCUIT 

(57) Abstract: When current-write pixel circuits are used, data must be written in the pixels line-sequentially. An active matrix 
display in which current-write pixel circuits (1 1) are arranged in a matrix comprises a data line driver circuit (15) composed of m 
current driver circuit (CD) (15-1 to 15-m) so provided 
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as to correspond to data lines (13-1 to 13-m). The data line driver circuit (15) liolds temporarily image data (in this working example, 
luminance data) and supplies the data in the form of current to the data lines (13-1 to 13-m). Thus image information write drive of 
the pixel circuits (1 1) is performed. 

(57) WUfi: 



LXU^r^v^^ y-T K U ^XM^^^«{C^(/iT, "f-^m 13-1-13- 
mCD^^ ^C^^^£;:LT|g^t^nfcmM(D«^ K^-r/N'lHlg§ (CD) 15-1~15 
- m;^?^ 6 fcC-S^-^HF^-f Allies 1 5 ^fS^t, ^1 ©^^-r^'^ H ^-f AlfiISS 1 5 

ismm^-^ (^mx^it. nm^-^) h^^^m^n^nm(Dm 

Tt"— 13-1-13 -m(D'Br^\Z-^^^:it\Z^-DX^mm\B\m 1 1 \ZM 
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m m m 

5 

^ m m 

Xi&.T. W^EL (electroluminescence) hm't)mi^^m\^>^r ^ ■r'-C ^'^ h 

n M m m 

^m^m'f-ommit^twz^Mti^mmimz^^xmm^n^. m-^mm^ 

25 •yu-(fsiat\ti^^<mrii^o 

^aEL5^vxyi/-r (cav:>T^i. mBv^^4 T.y'U'i tmMs ^(Dmm:&^t 

1 
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5 (Thin Film Transistor ; TFT) Jc:J;oT0J1^t"^, r ^ h ^) ^ 7.^^ 

imtmrncDm^) ©«!*M^^-r ^bi#i^^5. 6 8 4, 3 

6 ^Wmi. #lfl^8 - 2 3 4 6 8 3-^l^|g&#BS) o 

0 1©;^jy— (l^S) \zmm-^ri. V — 7.iflm^-^nt^TYT10 2h. TF 
T 1 0 2(Z)y-h^^^>F<h®W(C^^$nfe^^A5/^ 1 0 3 H V-f > 
yO^'T F T 1 0 2 b V — ^^ffif—^m. 1 0 6 (C. Vifl^^Wt 10 5 

15 ^3^n-^^n^^$n/cTFT i o a L^^T^mi^hu-Dx^^^^o 

ZLZ-ii. mm'E.'Lm^\t^<(Dm'^m^'^ifih^r^^. OL ED (organic Hg 
ht Emitting Diode) tPg^^^n^iliiJO^^a&^o Vt:i-m^X. 3 ^^XS^CDmo 
HTCi. OLED <hbT^^-r:r- HODtB^^ffiV^T^UTVi^o fcfcb. ^T® 
i&HJ 43 T , O L E D i:: ^*ie^-r b ^^ft ^^t* § % (D T o 

ClilTtt, i«l/^;l/) ib, -z^-r^^l 0 6 JC»#ji^«iiVw^m 

T 1 0 2(D^—hnm^m^ih^n\±Y^t.t^^o )k\z. ^^mi o sc^m-K^ 

^^mU'^m fSK;i/) iT^i:, ^S^l 0 S LTFT \ 0 2 t.\% 

25 «mW{C-ejDSI$n§50^\ TFT 1 0 2 hmi4»^^/^e^:^ 1 0 3 fClJ::-^ 

2 
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^bT, TFT 1 0 2:fej:tJ^^OLED 10 1 \Z'Mtl^nm-^. TFT 1 0 2© 

h . y-xr^imffivg s izft^i^r^mtfsii). oled i o i \t^(Dm^miz 

■^^^nrcmmmm^mmp^mz^x^mi^^. ^m^i^^i tm^^z.^ 
5 tt^o ±m(D^o\z. m 3 3 iz^-rmmm^-^^t. —mni^LVwcDm^^^^ 

ff;^«\ 'A\zm^o^^m'7t)ri^^'T:(Dm. oled i o lu—^oDmmx^^^ 

^(D^^r^mmm^ (j^t. mzmm^mTm^^^^) 111^034^^^ 

-t^^iz^ h^j 7.mz^mM^. ii2-i~ii2-n ^^m^mm 

^-r/t) 1 1 4f)-^By^—i^mi 15-1 — 115 -m^mvxm^Tit^^mK) M 

rz-^izj^K). r^^^y^-^hv^xm^^mm (#fiEL5=^vx7>^) 

m-r^Ztrnx^^o ^ZX^it. m^Jnfr^m^iB^J^^bTVi^o Z(Dm^^ 
mm(DZttSif)tB. ^—^mf)^m:$:. ^^m-^^n:^tf3:^o 

15 mm-^ h V ^ ^mm^mmxit. ^m^mi^it. mm-^tircmmizo^^myt-r 
i;7.m^^mw\z^^'z^ytm^(D\±--^n^. \±-'!7n:(k^y^i^n^uE(D 

20 t.:z^X\ T^^-r y^'^bU^XM^aELT^^xyW-rfCl^SViTtt^ tMSl^ 

^tLx-mz. '^^^xmu±izmii^'$nrcmm'y- hmmmn^^S}^ h ^ 
(TFT) mm-^ti^o t-z^ffi. z.(Dr¥T(Dmmzm.m'^n^r'^)i' 

yTX$/Un> (^^KS/Un^) ^#U>'U3> 

25 TFT jmftC) e> ^ ^^■X'^ \^Zh-if'%<%^nx\^^^o 

m\Z. \t^^±mo:>'^'y7.mU±^\zits\) -y^)zi>TYT^mj^'f^^^\zn.. 
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oXTFTCDb^VMiV t hy?>nfe.:::)< ;ia:(cfcC^o ;in^;ickCi> OLEDtc^ 

^j2.^M01ffl*lHli^SM^bT^^§ (a^^M#WO 01-06484 CO^fg 
15 #m) o 

nMV s s f^^^$n;feOL ED 1 2 1 Fl/-r ^/O^OL ED 12 1 (or J — 

f) $n;^TFT12 2^. ilODTFT 1 2 2<Der'— h ^i^*^> H^i(Z)rp1J-^g^ 
20 ^n;^^-VA°->:^ 1 2 3 h :;^)^*T F T 1 2 2 h tX, V — 7s 

;^>^^^Jt^tlfeTFT 1 2 4 Hlz-OiO^^TFT 1 2 4©Hl/'f XC, y — X/^^^ 
^—^^1 2 y-h}0^^^^^1 2 7 ^C^n^^nSM^n:^TFT 1 2 5 ^1 

, F >5?;^^TFT 1 2 2, 1 2 4(D#y- htC. y — X:^^^TFT 1 2 4, 12 
5 or);g. y\z^ 12 7 JC^n^^n^M^nfeT F T 1 2 6 ^ 

25 ^^T^«^^:fJ:oTVi^o 

TFT 1 2 2, 1 2 4 i:bTPMOS («^'^^ h ^ ^S^X 

4 
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^) . TFT 1 2 5, 1 2 6 i:bTNMOS^ffiViTVi§o ^(Dm^m^'tmW} 
t^^^ ^>'if'^^-h^mS Q (A) ~ (C) \Z^to 

8iz. mmmm.izmi^r^n^iw^m-to ::(Dmwtiw\t. tfti 25^311. 

TTFT 1 2 4 t^jTgn-So Z.(Dh^. TFT 1 2 4 (Cfe-r^y- b • V-XTsim 
10 ffi^V g s ^-t^o m^^^mU. TFT 1 2 6 fcj;oTTFT 1 2 4(Ddr~ h 

• ]^U'i ymtmrn-^nxi^^^o^x. tft i 2 4fti§fDMJ^T»if^i-§o. 

I w=M 1 C o X 1 Wl/L 1 /2 (Vg s -V t h 1) (1) 

^^0!^ilT^o (1) ^Cr^ViT, V t h 1 fSTFT 1 2 4(Z)b#V^M> // 1 
15 ^UT©^»jm, C o X 1 ©y- Wl 

L 1 «g^^^;PST'a5§o 

i^^^C, OL ED 1 2 1 $^^n^«^^ I d r V ii-r^i:, c:(D«^Idrv{l 
O LED 12 1 tm^iUzmm-^nr^T F T l 2 2(::j;oTlt»fLffl/i>^^t!lffl$n§o 

ms 5 fc^-r®3^tEis&"e^i> tft 1 2 2©^— b • v-xrHimmT^^^ (i) 
20 V g s iz—m'r^(Dx. T F T 1 2 2 >o^'isfDMJ^Ti?ff^t"§ <his^f nt^, 

Idrv = /x2Cox2W2/L2/2 (Vgs-Vth2) (2) 

|Vds|>|Vgs-Vt| (3) 

25 x^^^t.i)m^nx\^^^o (2) (3) ^(D^i^tt (1) 

^<^:|plilT^Oo TFT 1 2 4 ^:TFT 1 2 2 /jN$/^ci:®^l^g|5fC 

5 
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7&^lyXm^^n^r:iib. W-M±. nl = ii2. Coxl=Cox2, V t h 1 

=v t h 2 ^#^e.n^o -f^t. (1) (2) ^hi)-^^m-B>\z 

Idrv/Iw= (W2/W1) / (L2/'L1) (4) 

L ED 1 2 1 izmn^mm i d r vj±iEm^:i»^>2i^m^ i wizitm-r^o^-v. 

= W1. L 2=1. 1 tmrn'Tnt/t. Idrv/Iw=l. BPt. T F T#'l4(7)^f C> 
10 -o^lZ^B-t. m^oi^^MMl-wtOLED 1 2 iiz'^n^mui d r V h\tm 

—mz. y^y^^y^-^hv^xmrn^mm^z^i^^xit. ^mm^(Dmmv'-^ 
n:^~^)vmi(Dnmmm^m^-r^T¥i:(Dmm.-xMiimm\z. —mr^'ej u 

v-^j/iJ? (mo n o 1 i t h i c) ^^^^^fc^oT^B^n^c "[^tzLifi-DX. 

6 
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TAB (Tape Automated Bonding)^#^Jc J:oTA°^;i/ 

h ^1113 8 (A) ~ (F) (c^fo ni^. m^7\zi^^^x. m 3 A t.nmw>^7^\z 

10 tSIWI— ^■^^#bT^UTVi<§>o 

0 3 7 \Z^\^X. "f-^m 115-1~115 -m(D^—^t.m^Xf}m 1 1 
6 i:©rBlf-7jc^X-r ^;/5^HSWl ~HS Wm:^tf^tt&nTViSo ^L-T. ^tie. 
7jc5px-r ^y^HSWl -HSWmtt, 7K¥X^r^:^ (HSCAN) 1 17/^>^e>J[i 

15 X-r ^y^HSWl ~HSWm^J:rX7K¥;^^A-:M 1 7 ^^TF TTli^^n. H 

7K^X ^ ^iri 1 7 JS, 7jc¥7; — h h s p ^ J; tK7jc¥i^7 n >;/ ^ 

h c k/OtA:t?$n§o 7jc¥X^^-:M 1 7 El 3 8 (A) ~ (E) Iz^-T^^ 
\z. 7K¥Xi57— hA;i/;^h s p©A:t?M> 7jc¥^ n >y ^if -^h c k (SL-fe 
20 Ji/e/^^f3:feJ:n^'3i-&T/&^D) tcM^SbTs 7K^7>-r ^;/^HSWl ~HSWm^SiR 

7jci|zx-f -;5^HSW1 ~HSWm(7:>^^ jlJ^A^l^Xwe 1 ~w e my^?^'-^;^ 

<atir^mm\zmw\xmt.f^'^Tm^xtsmi 1 6^abT^;^e.n§H#-T'— 

s i n^T^'— ^^^1 1 5 - ^T^l 1 5-mfCf5;^-So Z.n\Z 

25 J:D. ^^iiiKi!jiEiii§ 1 1 s\z^^xmw.-^rir^iE^Wt±o)mm^o^m'^^:^^ifi 
M.M'A\zxfjton^o x-i^i'^i 1 5 - 1-5"^-^^ 1 1 5 -m\z^' x^ntcn, 

7 
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10 mm vTc^^\zu. m3 7 \z^^^^f^m:^mm(Dm^x\t.mm 111 izie^t^ 

m 3 7 ^343v^T> >w&(D7K^:^^ y9-uswi)mn-^nxmmvrc']xmx\ m 
^xtjmi 1 6 ^mmm^z^-oxmrnrmt. 7K^x-( y^as-w-^m^-^nx 
^^^9'-^m±(DmmizMvxujE'Bizmmm^7^^mftDtL^o 
15 7.^^i-i 1 7 \z7i^^^ uv ^m^h c yi^txti-^n. m<Dv'-^m\z-M'r^m 
^jh^7!)mt^-^ti^t. ^(Dm^ji^^tmmiz^n^xMU-^nxi^^rc7K^7.^ 

20 mtti:^m}^jz:i5\,^x. ^(DM^m±(DT^x (Dmmizm^(Dm^Th^mm-}^^m 

},zu. ^mm^(D^—i$^(Dm^Ti.^^"^M'^x^^>z-m-^^$>D. Wiixi-£m3 9\z 
TT^-r^^iz. mi^R~^nrcM^m±(Dmm\zMhxm^/^^-)V(D^mizmnBnr:i 
X— ^^F^-r/ti 1 8f)^B—miyxm^7h^^n-om^^u^'^^m^^^^c 
25 z.n\-±. ms 4iz^hr^mm'AmW}:^^<Dm:mmmtm:^mizmcmm^f3i^o 
TVi^o ^(Dm^tiyx. mj^vTc^viz. /^^'^)mm(D^-^m]^'y-(/^i 1 

8 
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8 ^;^^t"§«r^ H^-milIg§CDl~CDm©M^^. <h^^A°^^;i/i: 
15 'If fS ® »^2i^lK»J ^fT o mmm^ ^ ^li;^ i: /^j: ^ X V^* S o 

^7Rm=?^\zmri^m^^ti^iEm\zm^Th^nmzw\'r^(Dx. ^^*^cDfg^» 
m^^(Dm^m^^(Dm^^^^tim]WM\zxfTf^n^o 

25 ^J&^Tyn^^/^IEITfe^o 

1112 (A) ~ (K) ^l^JI?#«Jfci^§ri'7^^y^hUi7XMS5^^S 

9 
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ms (A) ~ (D) mim^m\zm^y'-^m}^^-i nm^com'^mi'^(D 

10 09 (A) ~ (J) m2mmmmizm^ri7T-4^^hv^xmm^mm 

mi i}t. m2mmmm(Dmmmizm^y^'r^:f^hv ^:^mm:^mm(Dm 

15 012^^, m2mMmm(Dm(Dmwinzj^^r^T-4y^^hOi7 7.m^mmn 

mi su. f^2mmmm<D-^&Km<D^^m\z^^r^'r^y^'^h^j '^xmm: 
^mmommw^i^^Ty^tiy ^m'T^^^c 

20 mi 5 (A) ~ (c) fB4m^m\zw^^y'-^m]^y^ /m^(Dm^W3^ 

25 jjZM^^Tftiy^m'V^^o 

10 
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5 02 3 (A) ~ (D) ^8m^mizm^y'-^m]^'y^Am^(Dm^Wj<'^ 

02 6 (A) ~ (D) m8m^m(D-^ ^izmo&m^zi^^^—^Bv^ 

02 8 (A) ~ (c) m4mmmmizm^r^'T-^f'^hVi^:^m^^m 
15 02 9 :$:mm(Dm5m-mmmizi^^r^^4':f^hv ^:^m^^m:mo)m 

(LK) (Dm^^mmf^m-(:$>^o 
03 :$:mM(Dm6mMmmiz^^r^-T-^':f'^hv ^xmm^mmcDm 

20 ^Fd^^f ^7 0T^So 

03 2}t. m6^mmmizm^T^^4 h u ^ :Amm^m:m\z^n v 
^^-i^m^ (PC) (Di^^^mmt^m-^-^^o 

0 3 3«> «M^;ijl^§liI*llfJ^(DllIif§S^^^-riHll^0Tfe5o 
25 y'^Oy^0T2&§o 

03 m.^m\z%^nmm^^^^Mmmm^(Dm^mj^^^-rm^m'i;^ 

11 
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•S o 

03 6 (A) ~ (c) mmmizm^nmm^^:2^^mmmm^(Dm^mrF^ 
1213 8 (A) ~ (F) m\rAmmyj^(Dr^^^y^^h^j^7.mm:^mmi 

10 

im 1 mmmm} 

^mizM^x^vx^^^^o ^(Dmi^mmzu. mmm^i i(d^^\zmvx. ^ 
(lii^iii^) ^jijR-r^n2^©^»ti 2- 1 — 1 2-n<h, ^mmizmB 

20 m^nx^^^. 

±nim^mm<D^mzu. i2-i~i2-n ^mi^mm-r^^^m^ 
mm^i 4:mm t t.%\z. y'-^mi s- i~i s -m.^mm-r^^- 

-j7.^i)^Bur,^ ^um.mo^\!diijf^-m^^mi 2-1-1 2-ii(D^—^Mzmm 

25 snxv^^o x-i5^^H^-Y/t|lIi?§l 5fi, m&^^^o\z. mM©«m«#3i 
^mcDmU}^ ^ ^ ^^^^ (CD) 1 5 - 1 ~ 1 5 -mtCj^oXit^^nTVi^o 

12 
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15-1-15 -mu. ^mij^-^^^-^m 13-1-13 -m(D^—mzmm 
y^—^m]^^^^'^m^i scDm^H^-r/^^iHg&i s - 1~ 1 5 -m^c«, 

■rfj:t>^> "T-^mi 3 - 1 ~ 1 3 -mm\zm.iir^nTcmmv'^'i /m^ 1 5 - 
i^y'—^(Dmr)7^^^noo m»ftH^-r A^ms&i 5- i~i 5 -m\zu-^ <i\z. 

10 7K¥X^•^:^ (HS CAN) 18:^>e>, 2 m®fi©»^?i^§'JfPft-^w e A 1 ~w 
eAm, we B 1 — we Bm/{?^#^|&;^nao 

7K¥X^-V^1 8\ZJ,t. 7jc^X:^- b/t;!/Xh s p ^fed^OCzK^^ P ^^fi-^h 
c k^^^A:t/^ti^<. 7X¥X^-^:^1 8«^!];^^f5>:7 hl/i^X^^i^^&T'cCD, 02 ( 
A) ~ (K) (D^-< 5.y'^^^—hl,Z7i^-t^t)\z. 7]c¥X^— hA°;i/Xh s pCD 

15 XtJ^^. 7K^^ u^y^m'^h c kODM^ (ALt>±:^^D:^J^ZSAL'hT^^D) izMJt^ 
bT, «^72v^0]^{S-^we A 1— we Am, w e B 1 ~w e Bm^Hll^^^^T 
§o M^f^»#ji^M^#-^we a 1 -we AmCO#^tS, »^3A^0J 

fPM-^we B 1 —we Bm(D^^ ^zMLX^^mtlTc^ -i ^ >^^ll#(cab.S„ 

±$Emm(Dm i mmmm\z^^r^^^ h v ^ ^mm^mm\z:iB\^^x. m 

LED) ^m^^^t.t%\Z. 4^©TFT hM^JIim#^^ h ^ 

25 ^^>n^J;^^C75:oT^i§o iffl^[lfii& 1 1 bTtt, 0 3 5 

13 
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^m^^^f<i:^m2(Dmm m^iU. mm) 2 s^m^i^rzimmhr^-z^x^^^o ^ 
LT, mi(Dmm2 2 tm2(Dmm2 s t(DmizmmnEEE^mu'r^^tx. 

10 z.(DmmE-Lm^ coled) ^^m^his&t^, ±mvr^^^\z. mmm 
^tvx—m\z:ff^x&m±izm^^nrz.TFT-f}tm^^^ti^o -thx. c(Dm 

T¥Ttsi^(Dm^m^\zi:^xm^-^n^o z.(Dt.^. n.u^^'y^ nn^i 

5 - 1-1 5 -m}:i^V^Tfe, |p|C^^A^^;V {•»'77.^m) ±.\ZT Y T 13: E(D 

15 m^m'f'\z^-::>xmmzw^i^-t^^o\zvx^:^\^^. r^rii^. nm^ 

15-1-15 -m^>Z^'fVhm7Rn:^)V±.\zm.n^>XL^m-^'f3<. n:^^}V^mz 

1 m%m'\ 

ia4«. ^-'^^m'^'y^nm^i 5&«^r^«»^F^^Aiifg&i 5- i~i 
20 s-uiom^m^mwi^yn-rm^mx-^^o fs:^. •e^F^-rniHiig&i 5- 1 

~ 3 443<i0^^1 -tl^O^-V/N'i/^ 3 5/?>^^^^$nTVi§o ;i ©lUg&MTf*, TF 
T 3 1~3 4C0t" ^T^NMOST!=KS^bTV^§7;>^\ ^tW^—mx^-DX . 
25 fcPSBtl^fe^^'eti/^cCVic 

0 4 (::43ViT. TFT 3 1 S^oy "X/O^^^i-a^nT^^gP^^^UTVi-So 

14 
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IICDTFT 3 1 © HV"f TFT 3 2, 3 3 (D^'J —X^^XST F T 3 4 (D 

F i/-r >i}^^n^ri^m-^rix^^^o t f t 3 2 ^<d h y-^m-^xi^m 
miw^w e Am-¥^^n^o T F T 3 3 H u-i ym'r-^m 1 3 \zmw. 

^pL^tl^o TFT 3 1 (D^— h*5j;t)^TFT 3 4 — Li^^ y ]i t.<Dm\Z 

10 'Aiz. ±mm}^(Dmm\^^-( Am^(Dmmmmz^\^^x. m5 (a) ~ (d) 

jvcD^m^mn'^mhvxi^^^o -^^iz. mmumm^d e (z.^ 
15 xiti&u^ji') tf^o z. (DVtmx m ^xtiu 1 6 \zmmu I wom^^Mcs^ 
mM^^^t\z^v. TFT 3 2 ®y-x^abTTFT 3 1 \zm^o2.^nm. I 

ZLCDii^. TFT 3 l(Dy—h- F Iz-f >rHlttT F T 3 4 J; o TS^e^fc.^ 
M^nxVi^CDT (3) ^*^^^3ib. TFT3 U^l^fPMitT^Wjf^T §o VTc^^ 

20 -dx. ^(d^-v ' v—xmiz}t. 

I w=AtC o xW/L/2 (vgs-Vth) ' (5) 

X-^^^n^n&V S sft^^iT:^, Z.Z.X. V t hf^TFT 3 1 ©b^lifil^ u 

hU^^^JV&X^^o 
25 Sl, ^2(Z)#^j2.^0mfg-^we a, w e B ^imn'^mfT^^ i¥ 

U<^^. m2(D»^3i^MfPit-^weBS^I/^;V'iLTTFT3 4§#^ 

15 
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/N°~>3^ 3 5 (Di^mmj£Y g s fC^:5^ViT5=~— 1 3 ^,|g«jt"^c 
15 I d = /i C o xW/L/2 (vgs-Vth)^ (6) 

mm I wiz—m-r^c 

^mmT^mm^^-^^o '^^iz:i(Dmmz:^\/>x. (5) (6) ^^o?^ 
m4\z^^mmt. TFTCDH^mt^-z^^iz^B-r. m^iit^nrcnmm^iEm 
25 m^^x. miizm-rmimn'i^wzm^r^v^^^'^hv i7:^mm:^mmiz:^ 

16 
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y-i/m^i 5-1-1 5-mthxm4(Dm'm9^jh^mmn]^'^-(/m^^ 
m^^tcM-^o^mmzrD^^x. m2 (a) ~ (k) (d^-( ^>'if^^-h\zm'^^^^ 

Al~weAm. w e B 1 ~w e Bm^)iIS?;5c^^"r §o il^T, m^^^MWi^ 
■^we A 1 ^we Am(D^^}t. ^^jA-^MH^f -^w e B 1 ~we Bm®#^ iz 

jf-^we A 1 ~we Am, w e B 1 ~w e Bmf:i|WI^ bT> m^At}Mil6:^^<^ 

10 mM©fl^TA:^3^n§o 

/t|Hlg& 15-1-15 -m(C|SJtT'-37 s i njOm^jASn^o 

fi:, Mmmmm^d e^-±4¥Mn'^mt-^tix\^^^f}^. -t^xom^}^^^^^^ 
15-1-1 5 -mizm^^^^f}myhrc.m/^.xmn''\km^-^ti. ^^x^f-i^^ 

km^(D^^mi 2 -k-Ami^-^tixi^^o^x. m^mi 2-kizi^m'^n 
rz.mm 1 1 \znvxmm'Am^j^^-^mt>ri^. 
^mti 2--k^fmRtT?>tm^jh^:^mr'r^-^^. m2 (a) ~ (k) 

\ZVX\^^^o Tcfcb, Z:(DmW}mz:i^\^^X\t. 1 ^^UMm lyu — 

AmmyM^m:$^m iz. ■tt^^H^-fAUfSSl 5-l~l 5-m^®«#3A^^<^: 

, y^—^mi 3 - 3-mo:>mW}ffizy^)rmzntDti^tc^. 
25 \.m2m^m'] 

m 6 H?^ F^-f ytlHgg 15-1-15 -m(Dffi©|lI!i§M^^1~lsIE&iaTafe 

17 
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m^x. TFT 3 1 tmmuc s t(Drmz. mm^^-^s i iKDm^^j^^mizm 

fnfI*^Tlfjf^T^-<>tf-:$^^>y^^mffl h^>i^X:$^. IP^TFTS 1 <h#«M 

m4:(Dm^m^^'h'mM\zn^zLhi)^x^^o ^(Dmm\z'o\^^x&s'r\z 

10 $»^o PihfMt. m4<Dm^m(Dnu\^'y-( nmmznmmi^^m^i^^tsm 
mmucs(Dmt!m.mtmm±m^Bi±f3:(Dx. mm<Dm.m}tm4(DTFT3 

15 ;i^x^T. m4(Dm^n(Dm'aiz-oi^x. m^^^\z>^-^rj:mm^7k^^o 
^•Dxmmm^xm^T^^t^m^xx. uos h^>z^x:^(D^ (d 

l/'Rn=/inCoxWn/Ln (Vg s n-V t h) (7) 

20 ^#-50 ilClT, TFT3 l/&tNMOSTafe§(DT> ^^^g;^c^;/^° ^ ^ — JJI^t^^ 
n ^^bT^LTVi-So RnfiTFT 3 1 (DiW^AtlBl 6 f}> B ^.Tcm^^^X 

zLnmm^xijMi Q(Dxt}m.^x^^o fs:^. tft 3 b^t-^u^^^x 

-f >;/5=-T$)DS^^;^ittt^M•r^:^^^ TFT 3 llCl:b^T+:^/h$:^®in;fii tf^^ 

25 (1) (7) 5?:J:D> 

R n = 1 (2AinCoxWn/Ln-Iw) (8) 

18 
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^#•2)0 -rti^io-h. TFT 3 1 ®A;^J£mRnt*»#3Zi^«^ I wCOW^g^C^ 
5 r = CsXRn (9) 

(Dm^ik^\z^^^m^m^^^^nmtm±fsimmx^^. 

m'^7h3^nf^'^^^^'t^t^^\z\t. (9) ^J;D> TFT3 1(DX*ffiMRn 

15 ^r^/h^<U^U\^^^\z^^^hti^%X^ti^ti^. ^fiWm^nti(Dmi^'^Wi 
<j;D/jN$f.£;y-h«ffiSS'l'lTTFT3 l^'^fflTS^:<hfcfc5:^:t8e). # 

20 C S^t^M$nT*DD> ;i(7)«^l!IC S <t2^«^F^<A[lIg&(h©rBl^C«Jt^6<J 

TFT4 0;^>^^|gfP^^^T^fIf^bT^i§.hm^f^ je^t^^fC^S^/^T^^, MOSh 
^>5^X^05S: (1) {Ct^^oT, 

I w=/i pCoxWp/Lpy2 (Vgs-Vtp) ^ (10) 
25 ifl^K>^-^o Z.^X. TFT4 0/?>^^PMOST?^^©T, fgf>^;^ci:A°^^— (ClfS 

19 
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I w= Ai p C o xWp/'L p/2 (Vin- 

Vg- I V t p 1 ) ' (11) 

(11) ^omm^m'^xtimi eom&v i n-r^i^-rn^^. 

l/Rp = /ipCoxWp/Lp (Vin-Vg-|Vtpl) - (12) 

^#§o R p F T 4 0 (Dmnxtjm 1 Qi)-^ ^ M.Tc.m^t&^'G ^ K\ . ^nmn 

10 ^Xi:mi 6(DXt]mi^'V^^o (11)^, (12)^J:D 

R p= 1 //" (2 M P C o xWp/L p • I w) (13) 

r = C s XRp • (1 4) 

15 ^iilT?igt-^#:^j;®tl, (13)^, ( 1 4) ^^cj:ntf> ##32v^Bt^ic 
\tTFT 3 lizm't^/^'yy^'-^ (Wn. LnfSi^) tcM#75:<, P5^^^;i/T 
FT4 0 fcJ;oT^^§<^iVi'5 ^l^-trab^o Tr^t)t>. TP T 4 0 ©Wp /L p 

^^^<i^^-rnf^, (13) ^\z^-DXii:M\zm^xtimi 6(Dxti^&^Rp 

20 
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Vd<Vg+ I V t p I (1 5) 

TFT 3 1 h • FI/--r>^TFT3 4 J:o Tft^e^fC0|&$nT*5 
V t n<V g+ 1 V t p I (16) 

Ji^b;feJ;5f^, TFT 3 1 tmmmcs t(Dm\Z. mm^—i^s in©*# 
5^-^-^>;i/TFT 4 0) ^^iG~r^^<hT!. 3^«^^ H ^-Y A^llI^^(^J!t^-x — ^ s 

^(D0trBii^iciwi-(Djt^A;^;^i 6 ^m^mm\zmmi'X^^(Df-^^'f-^ 
m}^^^ nmzm^^^t^^^ -^^'^ izrj:^(Dx\ ^-jvt ^ © c 

ts.^. :$^m^mx\t. F'^^^-'JVTFT 4 O^TFT S 1 tnMMCS hcom 

21 
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\zTFT 3 2^ivi^xmm't^m^mi^Lvrcf)t. m7 \z^f^^\z. nm^"- 
TFT 3 2 izi^xxmn. ;i®P5=-^^^;i/TFT4 0 \z-(>h^-^'>:^mm^^ 

^Vf- (H6©TFT3 2) ©M^fg^^feit^cfc^ (CbT%, ±IHC0^'&^|^ 

BIS :^mm(Dm2mmwm\z\^^r^'r^ y^-^ v ^) ^ 7smm^mu(Dm)^ 
10 m^^ty^uy ^m-c^Xi^ m^. mi Lnmu6^\zun-u^^H\^'c^\^'x 
vi^o ifmMWi^m\z^^7ifj-^^^h^}if7.m.^7^^u\z:^^^x. mi^Mm 

5 ' (DmiJ^\Zh^o 

15 ;XlHi^ 1 5 - 1 ~ 1 5 -mT^i^bXVi§©(^MbT> ■^mM^M'T:U^—^m. 
H^-rAmSIl 5 ' §2M^<D«^t H^-rAIlIg§l 5 a- 1~1 5 A-m, 1 5 

B- 1 — 1 5 B -mT«sgbT^i^o ^ti^2m^(Dmm\^y^ nm^i 5 a- 

l~15A-m, 1 5 B- 1 ~ 1 5 B-mtC«, it^XtiUl Q ^mi^-C^W^tf^ 

20 2^J4^®«i5fEF^-</t|Hl{^l 5 A- 1~1 5 A-m, 15B-l~15B-m 
fc^^$e>(;l^ 2 2^(Z)$lJfP5^tl 7 - 1 , 1 7 - 2 ^SbX^g^/^^e. 2 5^^CDlE«jeiJ 
^«^del, d e 2y?>t#^|&$n^o cn&©ggi!jMWS-^d e 1 , d e 2 

t'^-z):s.^^\zm-^(Dmmi.U'DX\/^^. 

25 — 7K2p^X^^^l 8tt, 09 (A) ~ (J) (D-^^ ^>^^^—V\Zm^ 
^o\z. 7X¥X^-hAVI/Xh s p®A;^^> 7K^^ny^m-^h c ]z(Dm^ ( 

22 
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~wem«. 2^iJ^^©«?^H^-r/t|lIg&l 5 A- 1~1 5A-m, 15B-1~ 
1 5 B -mlzWia-^n^o 
5 [^3 IH^^J] 

01 5 A - 1-1 5 A-m, 1 5B-1~1 5B- 

#UT^uTVi§o :^m^zm^nm.\^y-i /'^mmt.. 4-^©tft3 i~3 443 
10 /m^tmcx$>^o 

mtii^J^M. TFT 3 243J:tKTFT 3 4^M^'r^tiIS&(D@^-e^§o il(5D 
$!lfPlHl{?Sf^> 3-:3©-f >;t— ^ 3 6, 3 7, 3 8 ^ 1 -:3©NO RIHgg 3 9 /^^ 

^^J^-ft-^we CDg'I4^KfebTNORIl|g&3 9 (3^<D— At? t bTi^^tf 
15 §o NOR|fiI{^3 9«. t!lfP^17-l (^T^cfi. 17-2) ^® L.T^|^§|5/5> & 
«^^n§lgajM^{t^d e 1 (^fett, de2) §ffi;^©A:^i bTV^^o 

ei(DNORlHlSS3 9 ^M51bfcig»m«^d e 1 (^fci*. de2) ^t> it 
^TFT 3 4©^" htC«$n§<^:it)J;i. -r>n-i57 3 7, 3 8 ^^H^bTT 
FT 3 2(D^-h\Zim^-^n^o 3 8}^. in 2 (A) ~ (K) 

^Ti^^nvMin^^ e A(Dmn^m\zm^^-t^Mi&^Wi^^i^. noriei{^3 9^ 
®3gib;feiiK«jW«-^d e 1 de2) ^^mmmnminm^-^xT 

FT 3 2(D^^— h^C^^^o 
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^3 5 ©«j5EM^ca:3'viT. m^o^^nrcmm.Btm^mi^^^mm&T^—^m 
de2) ^#31^^11 (i&u^jv) . m^^^mmm^we^m^'^m m 

de 1 de2) ^jgJXt*:^ <^;-r § ^1 <hT. »#jA^MfPfH-^w e 

10 TFT 3 2iz^sL'DXTFT 3 4^4-mm'-^mtT^^hi:\ mmt^'T-^m^ 

^-f /tmeS 1 5 A - 1 ~ 1 5 A-m, 1 5 B - 1 ~ 1 5B-mtVXm 1 0 OH 
15 ?^«^32i^M«»flF^-r AlElg&^ffiVifc:»'^©S!jf^{:i^V:>X, 1119 (A) ~ (J 

5 A- 1-1 5 A-m) t;i^bTl*JS7'-^ s i n©»#jA^;&tBjtgi;^j:S„ z. 

^^c, k + 1 #g(D^s^ 1 2 - k + 1 55)^^5i^$n^ trnwiumm^d e i f)t 
25 MtR^^Mi^n. «g^F^-rniiii?§i 5 A- i~i 5 A-mfc»-^3A^nTVi§ 

X— ^f-b;td^^-:pTx-^m S-l-T^—^^l 3-mf)mW]-^n^o C(Dt 
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^F^^/tHfj^l 5 B - 1~1 5B-m) IZ^VTW^y^—^ s i n(D«#3i^ 

2mWi(DM^m 1 2 - k + 2-fymi^-^tirch^iz^-^mi s - 1 ~ l S -m^ 
5 ^WjT^o 

^(DJ:^)^, ^1, ^2 ©T^-^lt F^-i'/t^iJ («?^ F^-r/t[IIg§ 1 5 A- 1 
~15A-m, 15B-l~15B-m) ^^S^t 1 2 - 1 ~ 1 3 - n D # 

[HiE& 1 5 ' ^(Dm^i^^mm. "f—^m i s - i ~ 1 3 -m©mHf r^i^i^^^^ 

75: :2^^^i?^MT«^ «^ F ^-T 1 5 A- 1-1 5A-m, 1 5B- 

1~ 1 5 B-m<hbT. lai 0 ^C^-r«^»^32i^M«^H^-rAllfg&§ffiVife 
15 ±I'&SF!jtcM^X|j£0Jbfc7^>^\ Zp.\ZU^n^%(OXmi.<. IE14. |lI6^j:tK 

§o rc:^cb. ISI 1 0 (DIMSSMom-ar^^i^. «^^^Mf|i«^we l~wem^A 
::^-rs«^^t;0U2p:T=^t?;fe6S). 2*^^^S<h■r•SBI4, 0 6 ^ J^tXEf 7 (D|lfg§ff!l 
f;:J:k^T7^-^^H^-r7t|lII?&l 5i:7X¥X4^^:M 8 hcDf^^^UT^UU:^ 

nn(omzmm't^x(Dnu^'y-( nu^i 5 a- i~i 5 A-m, 1 5 b - 1 
~i ^B-m\ztit^m^^^^m^^^'r-t^z.htimi^\^^m^\t. m^xiim. 

25 o 

^wm\z\t. mi iiz^-r^oiz. mx\t2:^(Dm^Ai:}Bie-i, iq- 
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2^mn^tL^1<Z. «§f£H^^/tlHll^l 5 A- 1-1 5 A-m, 15B-1~ 

1 5B-m^m(D-&m^^t^^^t\Z^Uy^itV. m^H^-fnui^l 5 A 
- 1 ~ 1 5 A-m, 15B-1~15 B -mizMT^m(D^m^^7^(Dy=^—^m^ 

:^(Dmi^^m^Z.t~l:\ «'^F^-rA|lIi?§l 5 A- 1 ~ 1 5 A-m, 15B- 

i~i sB-mizMi^T 2i®-t^mm\z mmiz) mmy^—^ s in^m^j^^t^ 
m^&^mmtm^izfj:^. mmizLx. m^xtimi 6^s^sx±m 

10 tt^^i:t)nJ|gTrS^o 

^fc. Z:(D^oizmm}^^^/m^l 5 A- 1^1 5 A-m, 15B-1~1 

5 B -m^moDiEm^^ ^^^^ ^izy^ti y ^ ihvrcmf^o:>T^ h u ^ 

01 2(::^-rJ;-5{c, fi-^A;^^ l 6 - i . i 6 - 2 ©A:^gl5{^^ 
^ >lf-i$''>X^^ffl m^^tF^^^-}VTFT4 0- 1, 4 0 - 

2 ^#AT^i<^ife^-. ^ne>TFT4 0-l, 4 0 - 2 h&ii7^^> F 

20 z.~T. m^Aijm 16-1, 16-2 izit^ti^nm^^mc si, c s 2 

^iT^;0^\ A^-f TA«BE{iiVb i a s ^3g^i::^^-rrL^^> P T-;l/T F T 4 
0-1, 4 0 - 2 ^l§?i:M:^Tl!jf^^-a-'5^<h^«T^^o 
;i<Dj;aJC. «^F^-f /tmg&l 5 A - 1~1 5 A-m, 15B-1~15B 

^s^p^^^>;i/TFT4 0 - 1 , 4o-2^^mizmn. ;ine.TFT4o-i, 

26 
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4 0 - 2 (Dw V y L v ^:k^f3iimzmMT ^ ^ m 6 (Drnm^mo^m^ tm 
mom^iz^r). m^F-^-r/tnig&i 5 a - i~i sA-m, i5b-i~i5 

t^T^^o El 1 3 tz^t"<j;5 ^(Dmo^mm^z^^T^'r-f y^-^ h V ^ 

mi KDmf^iZMXX. 5^'— 3 - 1 ~ 1 3 -m^4':*:T 2 

^mv. m:^mm(D±Tmm\zy'~^m]^'^-inm^i 5u, isD^iHSb:^:: 

10 ii®^^. 7jc¥x4^-v:^i 8 u, 1 8D%mi^m^(D±Tmmizum.^n^^ 
t\zf3i^o ^Tc. mi i<Dmm%m^^t-^^B. ±m<D'f-^m\^9^n\B\^i 

i^m\^^-i j-^^^1 5DizMvx 2^(Dm^xt}mi 6d - i, i 6d - 2:0^^^ 
\^^ri^z.t\zt^^o 

15 :i(Dm(D^Mmizm^m}^^m^^tiz^^. ±T(D^-^Wi\^^-f ^^mmi 

5U, 1 BD^^^n^timmT^y^—^mi 3U- 1--1 3TJ-m, 13D-1 

~i s-D-mcDmrn^-^mi 1 (Dmj^om^^o^^xmtsrci^. ^y^~^mi 3 

U - 1 — 1 3U-m, 1 3D - 1~1 3 -D ~m(Dm-M:^^^^ t.f^Ki . ^(D^fin 

'f~^m(Dmmmmtm<x^i^^^h\zfs:^o 

20 ^ \Z. HMl^±¥^iT¥^<tT^S^ 12-1~12 - n^nmiz 1 :^~r 

^mu ■ m^o2^^^no ^ t^^x^ ^ z. ^ . i*0^»ttc:^-r§»#jA^ 

mf^^ 2 iB\ZX^ ^Tcib. ^—i^mi 3 U- 1 — 1 3 U-m. 1 3D-1~1 3 
D-xiKDmWl'P. X— ^'^F^'T/^^lHlg&l 5 U, 1 5D^(D'T—i^m^J^^0W} 

^^mmzno ^t-^mmx^^o 

25 [^4lEli^^!|] 

iai4«. nm^^^ ^'^^(Dmom^m^T^'^u^mx^^o :¥m\z^^n. 
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(Dnm]^^^ /^m^i 5 - i~i 5-m^rMm2mm^m\z%^'r-i^m\^^ 

-Y/tHf^ 1 5 ' omfM }^y^Am^ 1 5 A - 1 ~ 1 5 A-ra, 15B-1~1 5 

B -m <h bTffl e> o 
5 mi 4:7^^^m^i)^y3i<k^iz. :$:mizm^nm\^^< /mmu. 4o©tft4 

1 —TFT 4 4:iSj:.ZSl-D(D^^Aiy^ 4 5 e>«^$nTV^-€)o ^1 ® |£lg§f?!l"e 
TFT41, 4 2 ^NMOSTi^^b, TFT4 3, 4 4 ^ P MO S T-^J^K 

TFT 4 1 }t't(Dy -A-^mm-^ti. ^(DYv-i >-m^—^mi 3 \z.mm-^n 

Vi§o TFT4 1 CD^— h{CjS$e>fC, TFT4 2©y— h^J;r)^'TFT4 4CD 
H V-r ytfittl'^rimm-^tlX^^^ o TFT41<hTFT42 i^l^£^bTiE« 

15 TFT4 2©y — Xli^tl!l$nTVi;g>, TFT42®Fl/-t'>, TFT43(D 
Hlz-f >*5j;rJCTFT4 4(Dy-7;:i&^*ilJ;:^^$nTV>'5o TFT 4 3 JS^© 

e B/&t^^e.n^o 

20 ^^td, ±fBSj^fe®Syj?EH^-r7tlElS&©lHlg§»jf^lC^l':^T> HIS (A) ~ (C 

25 S ^^^t-^^l t{3j;f9, TFT4 2 JCTFT4 3 S®bT»#32i^«gfK I w:^^^ 
tjSn^o ilcDi:^, TFT4 2(D^'-b- F l^-f >rBlf*T F T 4 4 icj;-^ 
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mizm^-^riTl^^^CDT: (3) S^/O^^^alL. TFT4 2^i^fPM:^TSjf^-r^ = 
VTct^^X. TFT 4 2(D^-h ' V-7.m\Z},t. (1) ^T-^^ tl^^ffiV 

g s 

mi. B2(D«#ji^0iWw^we A. we B^^jltR^^Mif^o i¥ 

Mm^<hi-§o ^in(3<J:D. TFT 4 ziDd'-h • v-xmiz^crcm&y s 

TFT4 1tTFT4 2 ^ h /O^^^ffi^g^^n^ <tT'> :*I/>h$'^ — 

15 |pIE§^ff^^bTVi§fc6f)> TFT 4 1 :^^^igfnM:^Ti!jf^bTV^n«\ TFT4 1 

§^n§«^^* (2) ^T#^&n. ;in/j>^^f fj:t:>-fe5=^-^«ii 3 {c?jgn^«m 

01 4t;i^TlHl^^l. E14{::^-rifiIS&.^:l^il{-. «M(Z)?^-e«-^?i 
^nfe^ffiT^-^^'s in^—B^n)S.m\z^^lyX^^A-y^ 4 b\Z^WV. 

^mm$.xf~^mi 2,^mm-t^mM'^^T^o z.(Dmmz^\^yx. tft4 

1 FT 4 2 htrnm^mi-^Mf^EX. J:tl6TFT©^«lSjU-^b#VMit 

4(Dmm't. TFT(Dm\±u^-o^\z^ib'f. m'^^^^rircnm^t.iEm\z]:tm 

F^-f/tHfJg&^c^^jX^®^ I wt-r-i57^i 3 (DM-WinU I d 
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m%U. TFT4 1 i:TFT4 2 (D5^^ ^-.;Hi!iW*5 jctJ^^^ V ^-;i/:SL J; 
m^U. TFT 4 1 <i:TFT4 2 iTW//L©fil^#b<-m«^##3i^«»f£ 

5 i-whwrnnui (in.mL'<u^v. tft4 2©w/'l^tft4 i 

10 ^frl. TFT4 4®^,^jSt«:^t|21 1 4©|Hlg&<hM?:£^yc:t:t-e$)^o -r/cK^b-S.. T 
FT44^1. TFT4 l(Dy-b<hTFT4 2 (D^^—V ^KDrnz^m-^tltci^)^ 

•5 o 

iWt 5 Hf^M] 

s&i 5 (D«mH^-miiisfsi 5-1-1 5 -m^Tcum 2mmw^m\z%^'T- ^ 

m}^^^ ^'^M^l 5 ' ©m^l^^-^A^ISJ^l 5 A - 1~1 5 A-m, 1 5 B - 1 
~1 5B-mtVxm\^^^tl^o 

mi 7tC:feViT, TFT4 1 (D \^ U-i > h^—^m 1 3 i ©rH^f-.T F T 4 6 

^©y-hfcttm2©»^5A^>-$iII?{t^we B:^^#;ie)n§o TFT 4 60 

30 



wo 02/39420 



PCT/JPOl/09735 



^mm, I w)&^'TFT4 2 ^]gL/TTFT4 1 *5j;rXTFT4 6 ^^tl^o d©^ 
MTFT4 1, TFT 4 6^, ^r- b • V — X T^li^^^^n^^nT F T 4 4 cfeJ; 
10 rKTFT4 7 iCcfcoTMIS$nT(^i§(Z)T. ^fn^:^-T:Slf^T^o 

T4 1 43j;U^^TFT4 6 O^^- h • V — %f^\Z±'Ct^n&Y s stit^^niy^ 

)k\z. 'T—^mmW]Ummnde^-^v^)Vh't^o TFT4i©y— h-v 
mMmM-^m^iyX^^^nu. TFT4i§^n§m^« (5) ^©^^jx^m^ 
I w/i)t5=^— 1 3 (Drnwinu i d ii— gcf^o 

ilClT^ TF T 4 6 C^f^ffifC-DViTiS^^f -5= 04 ©Ilfii§f343ViT«. ttfaib 
^cJ;5tC, »^3i^^«^Iw, 5^-^^! 3 I dtt^JCTFT 4 

J;-dT^^^®T?. (5)^. (6) ^J; D I w= I d r v-e^o;^Co Ttfcb, 
25 ;in^iTFT4 1 &^n§«^I d s;0^\ l^fn^i^JC^feViT H > • V-XF^ 
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I d s =M C o xW/L/"2 (Vgs-Vth)^ 
10 X (1 + A Vd s) (17) 

DJ:i»ftn§«^ I d r V <t:^*— i6:bfcKVio 

15 ^tnzMv. mi 7 om^omf^^^^^o mi 7(Z)tft4 e^Rjf^fcaa 

Vd s *):;^^<;^ci:D. iin^ (17) ^izmxit^tiu. m^v2^^mtmmmt 
h ■ y-xreimffivg s •fy^—M'v^'DX^. Hi/-r > • v~-7.mn^ i d 
20 s ™«j0t©:;^*^^iiiin-r^o mm-rnt^> w^ax^n^ i wd^ D ol EDic^n 

h^^y^t^ Q-LEDizmn^n^l d r vUTFT 4 I ^^MOX. ^(DM 
^TFT4 1 T(Z)ltflEI^W::^#<fcJ:D, ^©Fl^-r>«{4 (TFT4 6CDy- 
7.«^) }0^^_L#-r§o TFT4 6©<:r-b • y-XreimffiVg s 

25 $<;^J:D> cn«OLEDtC^n§«tt I d r v^/h$ <t-§;^f^Ofcf^ffi^^o 
|gm<i:L.T, TFT 4 1 (D\^U^ ymmt±^<^mT^Z:^^^X^-f. TFT 
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^(Dmi'^^^^^<nt>'^^rc^iM. TFT4 K T F T 4. 6 l/-f > 

5 • v—xmnRY d s izti-r^ f i/<> • 'j-xmnm. i d s <D{sfe#tt^/jN$ < 
#jx^B#fc«TFT4 1 , 46^fcy-h- \^u-(>m^m^'^nx^^^(Di:. 

B-r. m4(Dmmm(Dm'^^ v %iEm\zm^^^nm i wiz—wct^o 
urn 3 ^is?F^ig] 

01 :^mm(Dm3mmm-mjz^^Ti7'r^^^hv i^xm^^mm(Dm 
-^m}^^-f/m^(Dmmz^^o 

20 E§1 9 tbT«ffi«^3A^M©«rjfEF'^-rA'tlIi2S (CD) 19-1-1 9 

S§J (hlBT) 19-1-19 -m\t. ^H^tlM^y'-^m 13-1-13-m© 

6--*^ ^-^/i^ ^ nx § o 

6 IHg&Fil] 

m^l 9-1-1 9 -m©^#W^ci:tHlS&^!l^^riHlg&|l[T^§o fJ:*5. m^F^ 
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^Am^l 9-1-19 -m(D^^U±<m\^^^Mj^tr^^X\^^^. 
1, 5 2^<j;tKl CP(^^-^A°S/^ 5 3^^^>«j^$nTVi§o T F T 5 1 y^'— 
5 h ^m-^Xtimi 6 ^(DmiZ^m-^tlTl^^^. ^^r/'^z^^^ 5 TFT51© 

^—ht^^^>\^t(Dmizmm-^nT\^^^o tftsi, 52 

(Dm^i2<^mt. m^i^^mmm^w e >^mw^m a^ix^t. ^u^jv) th 
xm^AtjBi 6 ic«iEvw^Ppjjp-r^i. TFT 5 2-^mM'^fMx^^r^^. 
TFT 5 i(D^-h ' 'j-xmm.my g sf}m^i^^n&vwtfii^o 

15 5 sizx^x^w-^ti^o TFT 5 i-^mmmmxmr^i^x\^^mt. tf 
T 5 1 ^^n^m^ I 

I d = ;a C o xW/L/'2 (Vw-Vth) ^ (18) 

20 mi 8\z^Ty^y^4 :f^h^j ^7.mm:^^M\z^v^x. ^~^m}^^^/^w\ 

=^^—h^m2 0 (A) ~ (G) iZ^To 75:*5, ^©i!jf^«^2^S5{c«EI 1 

-^^i^fi-es-^^TN :iz.xu^(Dmmts:mm\z^^^x\tmi^T^c 

. m^. mi 9 tnmw7^\zum—n^^ni^x^iyx\^^^. 7^m\z^^nm]^ 
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i(D }^ u-f y h(Dmizmm-^n. ^(Dir-hizmmmmm^d e-^^-^x^n^o 

^(DM^^i'^'h. TFT 5 1, 5 2, 5 4 ^NMO S-Tsm^l^TU^-^i. ^Ltllt 
Z.(Dj^O\Z. f-^Ml 3 tCDTFT 51(D\^U-i >t(DmiZ. IK»0JfP«-^ 

d eT^ijfP^n^TFT 5 4 ^mmvTcmf^^u^ ^ t\z^x) . mmnu]^^^ 

(Dm^Th^fr—^Ul 3-1—1 3 -m(D%%W}^^U\zmD^^Z.t.\Z^^X 

^ti^ncDmmmmiz^mi^^^'r^o 
m 8 nigs^j] 

15 1112 n,m^^'Q^^mm%Y "7 < nm.%o:>-^ h\zm.(^w^m^yk^'m^'m 
x^v. m^. m2 1 tmmu^\z\tm—n-^^iiiiyX^L'X\^^^o 
«^F^-r;tiEig&T«. m2 i(Dm^\z. tft 5 i(D^-h ii]^u-(>t(Dm 

izW^-^tir^O-^^y hTFT57t. TFT51 (D^^— h <h T F T 5 2 CDV — X 

tcDmizmm-^ntcy^-^m^T^^^^/'^zy^ 5 s t^mrnvnim^trji'Dxi^^ 

20 

t.^^x\ m2i(D\Bi^mxu. mMy'—^-^m&omx-^x^n. ^n^^^ 
o^^^^r^-^i^^ 5 3iz^m-^n. ^(DUW-^ntcmmzm-i^^^^xTFT 5 if)^ 
^—^m\zmm^^-rm0.tf3:^x^>^-fy^. z-omj^x^-^. tftsiol^v^ 
im^it^-oK t. (1) ^\z^ift^xmwsn^mt&^^. mmo^a&^^Aia^^'^ 
25 m-^f}^^^o 

^mzMv. :^\^mm^z^^n}£m^^^mmm\^'^^/-^m^x\t. v±yh 
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TFT 5 7{CckoTTFT5 1 (^<^r- h • \^ u-i >^mMo:>mmnm.mzmm-^ 
^^m^^n^Tci^. TFT5 KD^-htm^Atjmi e t^y'-^mm^^^ 

^-^n-y^ 5 8 \Z.^^^mW^'^-^^M%^~^U^Z.t.\L^^ . TFT 5 1 Ob 

TYT h Aifi-^y-i^mr^^^h^. U-fe^y hTFT 5 7 ©<^r— 1/ 
^;VCDUir^y Vm^x s t C:i:^Cd;oT^MTFT 5 7 •^•^y-^mt.t 

§o f-Sc^^ TFT5 1©y"h- H l/-r >'/O^^m^^^C0^$n§7^^\ Z.(Dt.^ 
10 TFT 5 4:^i^^:^>iblt^-ea5oT, •x—^^/Jii & T F T 5 4 *3 J;r/T F T 5 1 ^::n^ 
bT^'^> HJc:|Rl;^^oT«^5&^^^nTVi§fc:5?), TFT 5 \ (D^—V • V— 

TFT 5 4©y-hlC#^e>n§|gSjM^d e:;^>Mfi;W^;Vfcfj:§^:.hfc 

15 ^«iaL';^^f^ifn(c;^ci:^o ^(D]^U^ > - ^^-hm-^^TFT 5 7 iz 

^-DXm^-^tlX^^^rc^. TFT 5 1(D]^U^ >:^^ZSy—h(DmilLU'Amz 
{fiTbTVi^, ^©{Sj^^'TFT 5 1 ©L^ViffiV t h hr^-DT^^m'X^^^'t^o 

toDii^. TFT 5 2 (D^^- hizmu^jv(Dm^i2^^mmm^'w e -^mM-^n^ 

#-^A:tJ^$l 6 iTFT 5 1 A°->:^ 5 8^ 

Co, Cdi:t"^<i:, T F T 5 1 hm{4t«^ 

25 AVg = VwXCd/' (Cd + Co) (19) 

7SHt±#t~§o jf-^mi±Vw©PPJPtu^-f*V g=V t hT2&o;^/&^5> TFT 5 
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1 (D^— V ■ 'j—xmm±v g s it. 

Vg s =V t h + A Vg 

= V t h +VwX C d/ (C d + C o) (20) 

KMfPfS^d e ^^^^^tlZ^-oX^mTFT 5 4 ^^y-Jik-mt-rtHt. TF 

^^XS (2 0) ^fi^^ 

I d = M C o XW//L/2 {VwXC d/(C d + C o)} ' (2 1) 

10 t.f^^ {"^xv^ z.<Dm^~^mMiW\^t.mt^) . (21) ^«L#vi-fitv t 

ig24tt, ^8 |lIg§^!lO»^i|§^-riHljiSllITa& D> igff'^ 1112 2 i|WI#g|5^^ 

15 A°5>^5 3/5?t7=^^-:^»^3X^^-V/1x^ 5 8 om^'^iS^^^^ > H ^rOfBlfc^^^ 
nTVi§^8IlIg&^!l(:i^bT. ^32.^4^ ^A-e^iS' 5 8©A±f^i^^> 

F a: CD Fml tc^^ $ tlT ;^:^t;j:g^ b T ^ © D > ^ J; ^Wi 

20 >]^ii(Dmizmmvnim!iZ^u^ctiz^v. mnmRvw^wtuvrc^^oDTF 
T5 loy— h • y—xmnj^Y s s^^m^Y t h + vwx-^^Bti^o -rrjit) 
•fe. ^8llIi^&M^^fl^§m^F'^-r7t|lIj^§^c^:b^T> iwiD#-^^ffivwfc^bTJ; 

iii2 5«, m8\E\^m(D'^B\zm<D^^M'^^'fm^m'c^r). m^. 024 
25 tmm^^iziitm—n^^Hvx^vxi^^^o :$immmizm:^mm\^^^^'<\Bi^ 
x\t. 'f-^m^T^^^^/^^'^ 5 8(Dm^xt}mm/—\^ ^^^(Dm^j^ (* 
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i^y^z. i^^mm\zWi^nm\^^'i nm^ommz-oh^x. 1112 e (a) ~ ( 
5 D) (Di^^ ^y'^^'^^-h^m^^-rmm-r^o v'ty hm^^mizu. 02 4 

W\^^m\z. TFT 5 7 ©er- hJCift l/^;KDUir>:/ him^ r s t ^-^^^ Z. 
t\Zj::'oXmmTFT 5 7 ^:t>''^m\Z-r ^ Z. fCs TFT 5 KDdf-h • H 1/ 

-i >f}mm.mzmm-^n^o 

mz. TFT 5 AOtr—YXZ^-X^tim^mmn^ em'&V^)Vt.U-^i:i:Y 

10 T b 4i)^-tym^\zts.^h. m2 4:(Dm^mtmm\z. ttt-^ kd^'-v^^ 

FT 5 2©y-htC-^^Sn§»^j2^^^iJ1^Plf-^we«fSl/^;V©^^T$)D> 
RiDr)\Z%f\r^\zm^-^nrz.TYT 5 hm^r s t ^3j;oT:t>^^<?: 

15 (c;^cJ:-g)o 

-e©^, Uir^:/ h«-^r s t:i?>^^f£l/^;^<h;^cJ:§C:i:T, T F T 5 9 :7t»J^ 

20 mm)±.\t.m2 A(DM^miim^\z. tE^v t h+vw<h)^^o 

^mfc7:j:§<hi:fet^> *^3i^3Sm^^^3S< fcj;S.>^Jc$.§„ -Tfci:^^, El 2 4 ©HI 
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(A) ~ (D) iz^irj^^iz. y'-^mmmmm-^(Dmnm)£yw<Dm^ji^^m 

^F^-rnm^ 1 9 7^n (cd) i9- 
15 1 ~ 1 9 -mfc=fc^T^^tg$nTv^^©(cMbT. ifmwmM\zm^r y ^ ^ y^ 

^MS»KF^-<;t|Hfl^l 9 A- 1 — 1 9 A-m, 1 9 B - 1 ~ 1 9 B -m, 19 
C - 1~1 9 C -mJc:J;-pT^^$nTVi^ 
^bT, 3mj^©«BE»^3X^Mm^F^-l'A|lIj?&l 9 A- 1~1 9 A-m, 
20 1 9 B - 1 ~ 1 9 B-m, 1 9 C - 1 ~ 1 9 C -m t LT, bfeU 8 

A:^li 1 6 'h^^»|g#$-fr^iI<hT, TFT 5 1 ©b^Vi'ft55n^e>-C)ViTt), 
mWi^Uifi fr^' 6 -c? fci: J; -5 b fc F ^ -f lHlgS?J)^^ffl & n ^ c 
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ttTtt^ *§^^-it-f ^;i/^^*5ViT. 1112 8 (A) ~ (c) tc^fj^^^c. sm 
m'r^tiz^^xpm(Dmm^^rc-rn)£m^^^mmm\^'y'i/^m^^y'^^ 
\zi.rcz:tx. ^^(DW}mziM^m(Dmr)mxmm (ih) ^m^p-r^t-^m 

15 im 5 

^m^m-r^ay^mx;&v. m^. mi tmm^mzum-n^^itvx^v 
xi^^^o :^mmmwjz'^^y^y^4'^^h^)^7.mM^^m\t. mi^Mmm\z 

\z^\,>x. tmj ^m^ii^n^-x}tm^'^^nm-^^^ti(DiM^\zmm'r^o z. 
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isiE§fc^v^T> TFT 3 nzji^-DTm^xiimi Q (DmMc st^Eiz^xianra 

5 TFT 3 1 (;9b€-Vifi(C?5:5iVi-5 C:<tT2b§o Jl©cfc-5f:i^ fW^A^^ieo 

«ffi/O^^T/0^^^TTFT 3 1 (Db^V Mgjfi{#^;i TFT 3 l©<>H-^> 

TFT3 i(Di^^\/^mT&miz:$i^^Thy^-^mnm^iti^^mM\z^~fi^. ±m 

T3 i\zmn^nm(Di&T'pm^n.tj(Dmit^m<o 
20 ^infcMbT. 1112 9 fc^-rj;'5^c. 5 ti^-cNuos h^y-y 
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m 6 mmmMi 

Mos h9>i^y.^f}^^r^^y°v^^'-i^m^ (po 5 e ^mmi^r^f^^'^m 
15 ^iHijg&jc*5ViT, m\ziS:\,^^^u-^m^7^timizM^mm^^-t^m^:fy^^^o 

«^H^-r/t|fiISS (fil^f^, 0 4©:^-^-) ©TFT 3 KDV^l^Mm^OYU^h 

20 mcD^j-^m^f^^ B^m^ram'^izm^^n^o 

m-^. TFT3 uiT=-^^i 3<DSgiijB#i^:ty^ii<hfj:D> mT^mmm^iD^ 
25 ^mmtKD^mhfsi^o 
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5 TFT© i!jf^ t CD ;t ^ > X f ^ ^ § IB] o T J;bfee^lS3i iRm-T § (D 

mji^'r^^hh-^mx^^o 

15 m¥ME'Lm'?^m^^r^r^y^4 y"^ h u ^ xmmmF.L^^mm\zmmvrciM^ 
^mizU'Dxm.mvrcii}^. :$:mm\'tz.nizm.^-^n^^(Dxm^<. mn^nm 

^ X mm^mm^^ iz mm b # § ^ © t ^ ^ = 
sfc, ±m^mmmmxm^^^^m^m\z^^^xu. m^Th^nu^nmz^ 

^mi^rcm)£^mmmm\z^mLx^-^m^mmT^mm^^tLX(Dm2(Dm 
mi^h^>z^:y^^ h^^n^nm'^(Dh^>z^:^^xmm.'r^thrcf)^. 
(Dh^y-y^^xmmv. m.m-m&(D^mmi'^t^n\z&'^<y'-^m(DmW} 
mi'^h^m^wm^zn-v ^^izm^-t^z.t^'^mx$>^o ^mz,kmt. mm 
25 mwjm^\z\t^-:D^-^^^}^t;i\^^o 
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-DjEntammm^^^m^^mm't fjmm t-t^^. 
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mmmm ^ —m.u^ l ^ h © ?^ t ttf iB^t © - ^ ii © ^ ^ 
10 ^timv. 

20 #m t T § 8t5^^ 3 iBt^ © T -T- ^ h u ^ X m^^muo 

5. tutB|gI&|lIg&(C:fel/iT> 

25 S5tB{^it§I5t^. MSB^l<^«l^^:^^^>>^X^S^©y-^ • y-7.^1J^ 

^ SIE ^ i*itt- ^ ^ ^ A 
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\zxuw b r^m& ^mm iz^m. v x w ibii^* ® ^mo^^^iz m'i^T ^ mm 

mmmmm t mtmmm^ iz mmmmmm^mmt ^ nmm t © m \z . 
15 mmmm.mmiom^^^mizmmmmxmi^'t^^ >\d-^'yx^mm h^>i^ 

m$mmmm-f)mm,<Dmxm%^-^ti^z.t\zj^'DX^(D^-h • v-7.m\z 

25 tulBSl (^«l?-^^h^>e^Xi^itGfBmKilBll?&^:itfflBH^'lf^^#^l& 

•r^mwMto m ^z . mtmumm.om^^^h^mizmtimmxwji'fT 
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^1 <i: i f ^ 6 IBS© T ^7 5=- ^ :/ V h U i7 X MS^^Sc 

9 . Iff s3?t (D ^ m n & tircmBmmm^-^^ y^uy ^^t-^tix 

20 tutBlli#'lf fi®l5(D ji^^^;it»flBII 1 :i3cfctX^2 ©X-f y 5^^^*^ 

12. tutBIKI^j|fiIJS§«, tulBmi, ^2®«#^:^h^>'5^X3^^bT^5ainl 
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15 15. mmmmmmt. mBBi (DT.^ y^mi^tmBMi (Dm^9J}^h9> 

20 mmw,i (Dm^^^h^>z^7.^-^mmm2(Dx^ y^m^izjizD. ^ 

v-xrBi{ctuiBmi ©x-f ^:/5^*^^)ibTt&fBiii#'it#/^>^^m^(^?]^T#^i&$n 

16. MtB^t^^^cD^"^— ^?^@^::^^t&n/^mMOtulBIEI!IllIg&»^ l^—cD 
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17. mmmmmmt. mmmmmm^mmom'T^pL'bn. comm^mm 

18. ttitEIIfijlHimfc^'/^T. 

15 19. mmtmimmt,. mmm'^^^^^^/^i^^(Dm^xt}Umj-\^ t.^^ 

2 0. itff3ig»!jiiig&ti, i^cD'f-^miz'o^^xm.mimm'r^tmBnxv^^ 

2 1. mmmnmmt. i^(Dj^-^m\z'D\y^x2^m'r^m-fBri. —^(d 
n^mo:>m.W]m^f)t^—^m^mMit^m\zm-^(o^wt(DmWim^ fim^m^ © m 

25 t)52i^^fT-5 
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A li u T tu fB,o& mg^^xMiB iiift 'itig ^ m^-t ^mz. ^ti -=> x mibw-^ a 
15 2 6. mmm^f}^^hv i^T.'mzmu'^ti^iihh^z. z.nB^mmm^^M 

20 «"rafeoT, 

25 i^m^MZ.b.\z.^-:>X^(D^-V • y-AFHlJc:mffi«r^^-r§^2 ©mi^^m 
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^^co^-h • v-7.m\zm±~t^mj£^^WT^^^/'^>'^ msb^^^a^v 
^\zxumiyr^m}£^mmizmmi'xmmm^:$^(D^-^m(D^^iz^mr^m 

M tBiBft'if ?g & (fti^T ^ s?)ft-M <h (D m \z . MiBmft ^^p# \zmm^ 

;i t #m t f ^ 2 6 tBm CD T i7 5=- ^ :/ V h U X M^*S«o 
15 2 8. MtB-l' >t: — 3^^>X^^ffl h^>>^X^«, tusBSl ®lll?-^Mh^> 

;i t Sr^mtT^W*:^ 2 7 |B«(DTi7 5^^ h U ^XM^*^«o 

20 -^mnh-t^m^m 2 7 tB^oTi^^^^ h u i;7x^^5^^go 

3 0. mU-^^Wi-^(D'T—9mmzm\-f^nfz:mU^mm^t^y^x2y^i\:-^n^ 

mznvx^m\zm^-f^nx\^^ 

3 1. m^mWimm-^. mwmi, m2©«#s&:^b^>i^Xi57tbTiii— cd 
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5 3 2. mtmmmm^t. mmmmmm^Ati'r^mnxtjmtmm^KDm^ 

^1 i:^#iSt<h-r§»:^:S2 6 IB^OT^t-^ h U ^^xM^^^tto 
3 4. ttffB.»|HlS&«. tufBliiffe1ffg^A:t('r^«-^A::'7iia:tufB^l 

tfrlBM^'lf #g D ?A ^Bt Jlttr IBB 1 *5 J; rJ^tu IBH 2 © X >;/ ^il-? 

25 ^:^^ii#i^<hT^W5l^:^3 3 t3^©T^;7-7^^ y^'-r h U ^XM^^^tto 

3 5. tutB|gi!jIll^fc43V^T> BulB^l ®m^^^b^>i^Xi$^©5^^^;p'Il 
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15 3 7. m 1 ,^2 ©its^j::t/iine)itffirHi(c^^is^^tf^aM^w-r-s^ 
e> ti§HiiiHis5§?5^^ h u ^xt^fciag^n^ ^ i tc, iin6>#iii*iifg§^ 

^ ^y-tr >XS:^^Bo 

3 8. tuBB|g«JlfiI^«> BUfB1i^2^(DT^-^^^t;i|^tte>n. tutBilJ#'lt#^ 
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ft) wB^mgi5 1 mm%%mmmzmmmmmm. ^ m^r ^ nwm t. (d m \z . 

15 m$^^i(Dmmjj^h^>i^7.^ t.mt'dmm^^izmmmmmm^Wi^ 

t^mmmt(Dm\z. mmmm'mm(Dm^^:^^m\zmmmmxmi¥T^-(>}d- 

20 4 3. m$^-< >'^-y>:^^umhy>i^7.^\t. mmmicDmmjjMh^y 
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